The combinatorial method has been applied to determine peptide ligands to the duplex DNA by using the solid-state pentapeptide library and the target-DNA conjugated magnetic beads. Seventyone sequences were determined as ligands for AT duplex. Interestingly, hydrophobic amino acids such as Phe, He and Gly were most frequently determined.
INTRODUCTION
As genetic disorders may create severe diseases such as cancer, development recognition molecules against such disordered genes has been desired because of great potential of therapeutic and biological applications. Recently many researchers paid much attention to develop small molecule ligands for the recognition of a specific sequence of duplex DNA. It is reported that a large number of naturally occurring substances and synthetic ligands such as antibiotics or antitumor agents are known to bind duplex DNA at specific site.
1 Synthetic poly-amide compounds have been also designed as a minor groove binders with high specific affinity. 2 In our study, we have attempted to develop a new method for random screening to determine selective peptide ligands as recognition molecules against a target DNA sequence.
Here we wish to describe that penta-peptides have been successfully found by random screening by a combinatorial method, and that pentapeptides constituted of hydrophobic amino acids showed high binding affinity toward the target duplex in the ethidium displacement assay. 
RESULTS AND DISCUSSION
The structures of solid-phase pentapeptide library containing 20 5 sequences and the magnetic beads conjugated with the target AT duplex used in this study are shown in Figure 1 . Interacting beads were selected by random screening using these beads as previously reported, 3 and seventy-one sequences were determined.
The results of the analysis of the sequence; high-appeared and non-appeared amino acids, are summarized in Table 1 . Table 1 . Appearance of amino acids among the 71 pentapeptide sequences. He, Tyr, Leu
Gly
The number in the parenthesis indicates the number of peptides including the indicated amino acids.
Asparagine and phenylalanine were appeared most frequently at the 1st residue. Glutamine at the 2nd, glycine, tyrosine, tryptophan and phenylalanine at the 3rd, isoleucine at the 4th and tyrosine, isoleucine, and leucine at the 5th residue were most frequently determined, respectively. Interestingly, hydrophobic amino acids were mainly determined, however, acidic or basic amino acids were only rarely found. We next synthesized pentapeptides with the spacer structure (footnote of Table 2 ). The peptides having common structure of FQXII (X=G, W, F and Y) are constituted of amino acids that are most frequently determined at each position. The peptides listed below ILPEI are the sequences determined by randam screening. (Table 2) . Interestingly, the highest affinity was observed for FQGII containing the amino acids that were most frequently determined. When G in the FQGII was replaced by Trp, Phe and Tyr, the binding affinity decreased. Serine is the non-or the least determined one, and SSSSS displayed only low binding affinity. It was unexpected that the WATTT containing the least-appeared amino acids showed relatively high binding affinity. It was also shown that the spacer affected the binding affinity, that is, FQWII with the spacer had the higher affinity than that without the spacer. Pentapeptides listed below ILPEI in Table 2 showed high to moderate affinities. Although this result did not show any selectivity, progressive information about sequence selectivity, binding mode and stoichiometry of the DNA-peptide complex could be obtained by further analysis of the binding between small peptides and DNA using any advance conventional technique.
CONCLUSION
By random screening with the use of the library beads and the magnetic beads conjugated with AT duplex DNA, seventy-one specific pentapeptides were successfully selected. Analyses of the sequences have shown that selected peptides tend to contain hydrophobic amino acids. All the peptides showed moderate binding affinity to duplex DNA. FQGII containing amino acids that were most frequently determined was found to have the highest affinity. Although neither the real binding mode nor stoichiometry of the complex between the peptide and DNA has been revealed, the result of this study has clearly suggested that hydrophobic interaction plays an important role in binding of peptide ligands with duplex DNA.
